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3XEOLVKHGE\/LQFROQ0HPRULDO8QLYHUVLW\ 
,VVXHGE\WKH&XPEHUODQG0RXQWDLQ5HVHDUFK&HQWHU 
 
 
7KH&XPEHUODQG0RXQWDLQ1DWXUDOLVWLVDTXDUWHUO\MRXUQDOGHYRWHGWRSXEOLVK
LQJDUWLFOHVRIYDULHGLQWHUHVWVUHODWHGWRHFRORJ\FRQVHUYDWLRQWD[RQRP\RUJDQLV
PDOELRORJ\DVZHOODVPDQ\RWKHUWRSLFVIRUDJHQHUDODXGLHQFH(DFKLVVXHFRQ
VLVWVRIDVLQJOHDUWLFOHIRFXVHGRQDVLQJOHWRSLFKLJKOLJKWLQJZULWWHQE\H[SHUWVLQ
WKHILHOG$OODUWLFOHVDUHVHOHFWHGWKURXJKGLUHFWVROLFLWDWLRQRIWKHDXWKRUVE\WKH
HGLWRULDOVWDII+RZHYHULI\RXDUHLQWHUHVWHGLQSXEOLVKLQJDQDUWLFOHSOHDVHFRQ
WDFWDPHPEHURIWKHHGLWRULDOERDUG7KH&XPEHUODQG0RXQWDLQ1DWXUDOLVWLV
DYDLODEOHLQSULQWHGIRUPIUHHRIFKDUJHWRWHDFKHUVVFKRRODGPLQLVWUDWRUVSXEOLF
DQGVFKRROOLEUDULDQV\RXWKOHDGHUVFRQVHUYDWLRQRUJDQL]DWLRQVDQG/LQFROQ0H
PRULDO8QLYHUVLW\$OXPQL,I\RXDUHDQ\RIWKHDERYHWRUHFHLYH\RXUFRPSOLPHQ
WDU\SULQWHGFRS\RIHDFKLVVXHVHQG\RXUQDPHWKHQDPHRI\RXURUJDQL]DWLRQDQG
LWVSRVWDODGGUHVVRULQGLFDWHWKDW\RXDUHDQ/08DOXPZLWKWKH\HDUWKDW\RX
JUDGXDWHGWRWKH(GLWRULQ&KLHI(OHFWURQLFYHUVLRQVDUHDYDLODEOHIUHHRIFKDUJHWR
DOORWKHUVZRUOGZLGHYLDWKH/LQFROQ0HPRULDO8QLYHUVLW\'LJLWDO&RPPRQV
KWWSVGLJLWDOFRPPRQVOPXQHWHGXFXPEHUODQGBPRXQWDLQBQDWXUDOLVW7KH&XP
EHUODQG0RXQWDLQ1DWXUDOLVWLVSXEOLVKHGE\/LQFROQ0HPRULDO8QLYHUVLW\&XP
EHUODQG0RXQWDLQ5HVHDUFK&HQWHUZLWKLQWKH'HSDUWPHQWRI%LRORJLFDO6FLHQFHV
$GGUHVVSULQWFRUUHVSRQGHQFHWR&XPEHUODQG0RXQWDLQ1DWXUDOLVW'HSDUWPHQWRI
%LRORJ\/LQFROQ0HPRULDO8QLYHUVLW\&XPEHUODQG*DS3DUNZD\+DUURJDWH
71$OOHOHFWURQLFFRUUHVSRQGHQFHFDQEHDGGUHVVHGWRWKH(GLWRULQ&KLHI
3XEOLFDWLRQRIWKH&XPEHUODQG0RXQWDLQ1DWXUDOLVWLVXQGHUZULWWHQE\WKH&XPEHU
ODQG0RXQWDLQ5HVHDUFK&HQWHU,I\RXZRXOGOLNHWRVXSSRUWWKLVMRXUQDODQGLWV
FRQWLQXHGSXEOLFDWLRQSOHDVHFRQWDFWWKH(GLWRULQ&KLHI2SLQLRQVDQGSHUVSHF
WLYHVH[SUHVVHGLQSXEOLFDWLRQDUHWKRVHRIWKHDXWKRUVDQGRUHGLWRUVDQGGRQRW
UHIOHFWWKHRIILFLDOSRVLWLRQRUHQGRUVHPHQWRI/LQFROQ0HPRULDO8QLYHUVLW\ 
 
,I\RXZRXOGOLNHWRUHFHLYHQRWLILFDWLRQVDVQHZLVVXHVDUHSXEOLVKHGSOHDVH
VHQG\RXUQDPHDQGHPDLODGGUHVVWRWKH(GLWRULQ&KLHI 
 
 
ϭϮ 
 
$ERXWWKH&XPEHUODQG0RXQWDLQ5HVHDUFK&HQWHU 
1DPHGIRUWKH&XPEHUODQG0RXQWDLQVLQZKLFK/LQFROQ0HPRULDO8QLYHUVLW\
/08ZDVIRXQGHGWKH&XPEHUODQG0RXQWDLQ5HVHDUFK&HQWHU&05&ZDVHV
WDEOLVKHGLQRQWKH/08FDPSXVWRIRVWHUDFROODERUDWLYHUHVHDUFKHQYLURQ
PHQWDPRQJIDFXOW\DQGVWXGHQWVDVSDUWRIWKHODUJHUVFLHQFHHGXFDWLRQPLVVLRQRI
WKH8QLYHUVLW\DQGWRSURYLGHDEURDGUDQJHRIUHVHDUFKIDFLOLWLHVRSSRUWXQLWLHV
DQGUHVRXUFHVWR/08IDFXOW\DQGVWXGHQWUHVHDUFKHUV7KHRULJLQDOREMHFWLYHZDV
WRWDNHDGYDQWDJHRIWKHXQLTXHHFRORJ\RIVRXWKHUQ$SSDODFKLDWKDWVXUURXQGVWKH
&XPEHUODQG*DSUHJLRQ:RUNLQJZLWKDYDULHW\RILQVWLWXWLRQVDQGRUJDQL]DWLRQV
LQFOXGLQJVWDWHDQGIHGHUDODJHQFLHVWKHVHHIIRUWVTXLFNO\H[SDQGHGWRLQFOXGHPDQ\
DUHDVDFURVVWKH6RXWKHDVWHUQ8QLWHG6WDWHVDVZHOODVZHVWZDUGLQWR$UNDQVDV
6KRUWO\DIWHUWKLVWLPHWKH&05&DOVREHJDQGHYHORSLQJLQWHUQDWLRQDORSSRUWXQLWLHV
DQGLWFRQWLQXHVWRSURYLGHDQGIDFLOLWDWHUHJLRQDOQDWLRQDODQGLQWHUQDWLRQDOUH
VHDUFKDQGHGXFDWLRQDORSSRUWXQLWLHVIRU/08IDFXOW\DQGVWXGHQWVWRWKLVGD\ 
:LWKDSDUWLFXODULQWHUHVWLQFRQVHUYDWLRQELRORJ\DQGHFRORJ\WKH&05&LV
FRPPLWWHGWRHQKDQFLQJUHVHDUFKVXSSRUWWR/08IDFXOW\DQGVWXGHQWVE\IDFLOLWDW
LQJWKHVFKRODUVKLSRIGLVFRYHU\WKURXJKKLJK-TXDOLW\UHVHDUFKFUHDWLYHDFWLYLWLHV
DQGRXWUHDFKLQLWLDWLYHV&HQWUDOWRWKLVPLVVLRQWKH&05&VHHNVUHVHDUFKRSSRUWX
QLWLHVSDUWQHUVKLSVDQGFROODERUDWLRQVWRIRVWHUVWURQJUHVHDUFKDQGRXWUHDFKHI
IRUWVDVZHOODVVHHNIXQGLQJDQGUHVRXUFHVQHFHVVDU\WRIDFLOLWDWHWKHVHHQGHDYRUV
$VDSRLQWRIFRQWDFWIRUDOOLW¶VVWDNHKROGHUVSDUWQHUVDQGFROODERUDWRUVWKH
&05&IDFLOLWDWHVDVQHHGHGSURMHFWDQGUHVHDUFKGHYHORSPHQWPDQDJHPHQWFRP
PXQLFDWLRQDQGGLVVHPLQDWLRQRIUHVXOWVZKLOHDGKHULQJWRWKHKLJKHVWHWKLFDOVWDQG
DUGVDQGSURIHVVLRQDOEHVWSUDFWLFHV 
)RUDGGLWLRQDOLQIRUPDWLRQDERXWWKH&05&DQGLWVDFWLYLWLHVSOHDVHFRQWDFWWKH
&05&'LUHFWRU/D5R\%UDQGWYLDHPDLODWODUR\EUDQGW#/08QHWHGXWKH/08
6FKRRORI0DWKDQG6FLHQFHVRUWKH/08'HSDUWPHQWRI%LRORJ\<RXFDQDOVR
IROORZWKH&XPEHUODQG0RXQWDLQ5HVHDUFK&HQWHURQ)DFHERRN 
ϭϭ 
 
 
/LQFROQ0HPRULDO8QLYHUVLW\&ROOHJHRI9HWHULQDU\0HGLFLQH/08-&90ZHO
FRPHGLWVILUVWFODVVLQ 7KHJRDORIWKHSURJUDPLVWRSURGXFHFRQILGHQWFRP
SHWHQWSUDFWLFH-UHDG\YHWHULQDULDQVE\HPSKDVL]LQJFOLQLFDODQGSURIHVVLRQDOVNLOOV
6WXGHQWVVSHQGWKHLUILUVWWKUHH\HDUVWDNLQJFODVVHVRQWKH+DUURJDWH71PDLQFDP
SXVDVZHOODVEXLOGLQJFOLQLFDOVNLOOVDWDIDFLOLW\PLQXWHVDZD\LQ(ZLQJ9LU
JLQLD /08-&90¶VFOLQLFDO\HDUK\EULGGLVWULEXWLYHPRGHODOORZVVWXGHQWVWRWDLORU
WKHLUFOLQLFDOIRFXVZKLOHJDLQLQJUHDOZRUOGH[SHULHQFHDWYDULRXVYHWHULQDU\FOLQLFV
RWKHUVHWWLQJV&XUUHQWO\/08-&90DFFHSWVDERXWVWXGHQWV\HDUZLWKPDQ\RI
WKHVWXGHQWVFDOOLQJWKH$SSDODFKLDQ5HJLRQKRPH 
/LQFROQ0HPRULDO8QLYHUVLW\&ROOHJHRI9HWHULQDU\0HGLFLQH—(ZLQJ9$ 
/LQFROQ0HPRULDO8QLYHUVLW\&ROOHJHRI9HWHULQDU\0HGLFLQH—+DUURJDWH71 
ϯ 
 
 
7KLVLVVXHDXWKRUHGE\'U.DUHQ
*UXV]\QVNL/LQFROQ0HPRULDO8QLYHUVLW\
&ROOHJHRI9HWHULQDU\0HGLFLQH'U
*UXV]\QVNLKROGVD%6LQ6FLHQFHLQ$JUL
FXOWXUHIURP8QLYHUVLW\RI0LQQHVRWD
6KHDWWHQGHGYHWHULQDU\VFKRRODW8:-
0DGLVRQZKHUHVKHIHOOLQORYHZLWKZLOG
OLIHPHGLFLQHHSLGHPLRORJ\DQGLQIHF
WLRXVGLVHDVHV$IWHUILQLVKLQJKHUGHJUHH
VKHZHQWRQWRGRD3K'IRFXVLQJRQ:HVW
1LOHYLUXVHSLGHPLRORJ\DW/RXLVLDQD6WDWH
8QLYHUVLW\ZKHUHVKHGHYHORSHGVNLOOVLQD
YDULHW\RIDUHDVLQFOXGLQJPDSSLQJODERU
DWRU\GLDJQRVWLFVDQGILHOGHSLGHPLRORJ\
'XULQJKHUGRFWRUDOSURJUDPVKHDOVR
FRPSOHWHGDFRQFXUUHQW03+DWWKH/68
+HDOWK6FLHQFH&HQWHULQ1HZ2UOHDQV+HUFDSVWRQHSURMHFWIRFXVHGRQ]RRQRWLF
SDUDVLWHVRIGRJVHYDFXDWHGGXULQJ+XUULFDQH.DWULQD6KHKDVH[WHQVLYHH[SHULHQFH
ZRUNLQJIRUYDULRXVDJHQFLHVLQFOXGLQJWKH1DWLRQDO:LOGOLIH+HDOWK&HQWHUDQG
/681DWLRQDO&HQWHUIRU%LRPHGLFDO5HVHDUFKDQG7UDLQLQJ,QVKHMRLQHG
WKH9LUJLQLD'HSDUWPHQWRI+HDOWKDVWKHYHWHULQDU\HSLGHPLRORJLVWZKHUHVKHLQ
YHVWLJDWHGRXWEUHDNVUHODWHGWRDQLPDOVDQGSURYLGLQJJXLGDQFHUHODWHGWRUDELHV
H[SRVXUHV,Q'U*UXV]\QVNLMRLQHGWKHIDFXOW\DW/LQFROQ0HPRULDO8QLYHU
VLW\&ROOHJHRI9HWHULQDU\0HGLFLQHZKHUHVKHIRFXVHVRQLVVXHVZLWKLQWKH$SSDOD
FKLDQ5HJLRQDQGVKHKDVUHFHQWO\UHFHLYHGWKH/08-&90=RHWLV$ZDUGIRU5H
VHDUFK([FHOOHQFH 
 
'U*UXV]\QVNLZRXOGDOVROLNHWRUHFRJQL]H'U*DU\9URHJLQGHZH\DVDFR-DXWKRU
'U9URHJLQGHZH\'90066'$&930ZDVGULYLQJIRUFHEHKLQGWKHLQLWLDWLRQ
RISURMHFWGHVFULEHGKHUHDQGVHUYHVDVWKHIDFXOW\PHQWRUIRU/HJLVODWLRQ3ROLF\
$GPLQLVWUDWLRQZRUNLQJJURXSDVZHOODVWKHOLDLVRQEHWZHHQ2,(DQG/08-&90 
 
 
&29,'-$21(+($/7+,668( 
 
'U.DUHQ*UXV]\QVNL	'U*DU\9URHJLQGHZH\ 
 
2Q'HFHPEHUDPHGLDUHSRUWZDVFLUFXODWLQJDERXWFDVHVRIDµYLUDO
SQHXPRQLD¶LQ:XKDQ3HRSOH¶V5HSXEOLFRI&KLQD,QHDUO\-DQXDU\&KLQD
GHWHUPLQHGWKHRXWEUHDNZDVFDXVHGE\DQRYHOFRURQDYLUXV%\WKHHQGRI-DQXDU\
WKHYLUXVZDVIRXQGLQFRXQWULHVRXWVLGHRI&KLQDZLWKIRXURIWKHFRXQWLHV
GHPRQVWUDWLQJKXPDQ-WR-KXPDQWUDQVPLVVLRQ,WZDVDWWKLVWLPHWKDW:RUOG+HDOWK
2UJDQL]DWLRQ:+2GHFODUHGWKLVRXWEUHDNWREHDSXEOLFKHDOWKHPHUJHQF\RILQ
WHUQDWLRQDOFRQFHUQ,Q)HEUXDU\WKHGLVHDVHZDVJLYHQWKHQDPH&29,'-WR
UHGXFHVWLJPD,Q0DUFK:+2GHFODUHGFRURQDYLUXVDSDQGHPLF'XULQJWKH
FRXUVHRIWKHSDQGHPLFKXPDQKHDOWKFDUHZRUNHUVDQGSXEOLFKHDOWKDJHQFLHVZHUH
RYHUZKHOPHGUHVSRQGLQJWRWKHVXUJHRIFDVHVRYHUWKH\HDUGHVSLWHPDQ\FRXQWULHV
SXWWLQJLQWRSODFHUHVWULFWLRQVDQGJXLGDQFHWRVORZWKHVSUHDGRIWKHGLVHDVH:KHQ
WKHILUVWYDFFLQHVZHUHUROOLQJRXWLQ'HFHPEHU:+2UHSRUWHGRYHUPLO
OLRQFDVHVDOPRVWPLOOLRQGHDWKVZRUOGZLGH:KLOHWKHIRFXVRIWKHSDQGHPLF
KDVEHHQRQKXPDQFDVHVDQGGHDWKV
WKHUHZHUHXQIRUHVHHQHIIHFWVWKDW
UHYHUEHUDWHGWKURXJKRXWWKHRWKHU
LQWHUVHFWLRQVRI2QH+HDOWK 
2QH+HDOWKUHFRJQL]HVWKDWWKH
KHDOWKRISHRSOHLVFORVHO\FRQQHFWHG
WRWKHKHDOWKRIDQLPDOVSODQWVDQG
RXUVKDUHGHQYLURQPHQWDQGWKDW
FRPPXQLFDWLRQFRRUGLQDWLRQDQG
FROODERUDWLRQDUHQHFHVVDU\WRDG
GUHVVWKHVHLVVXHV,WLVDPRYHPHQW
WKDWVWDUWHGLQWKHWKFHQWXU\ZLWK
5XGROI9LUFKRZ0'ZKRVWDWHG
³%HWZHHQDQLPDODQGKXPDQPHGL
FLQHWKHUHLVQRGLYLGLQJOLQH—QRU
VKRXOGWKHUHEH7KHREMHFWLVGLIIHU
HQWEXWWKHH[SHULHQFHREWDLQHGFRQ
VWLWXWHVWKHEDVLVRIDOOPHGLFLQH´
0RGHVWJDLQVLQ2QH+HDOWKZHUH 
)LJXUH/08VWXGHQWVOHDUQ2QH+HDOWK
WKURXJKRXWFRXUVHZRUNDQGKDQGV-RQH[SH
ULHQFHV 
ϭϬ 
 
$FNQRZOHGJHPHQWV 
)D\WKH7KXUPDQIRUKHOSLQJZLWKWUDLQVWXGHQWVRQOLWHUDWXUHVHDUFKDQGFUHDWLQJ
0HQGHOH\OLEUDU\.LPEHUO\.HUWLVIRUKHOSLQJGHVLJQ4XDOWULFVVXUYH\WRFDSWXUH
GDWD/DXUHQ-ROO\ZLWKDGPLQLVWUDWLYHVXSSRUW'UV'DZQ6SDQJOHU.DWKOHHQ0D
NROLQVNL3DXO1DGHU0LFKDHO6WRQHURRN8QGLQH&KULVWPDQQDQG-HUU\5REHUVRQ
IRUPHQWRULQJVWXGHQWJURXSV&906WXGHQWV5DFKHO6DVV$QGUHD5LRV*RQ]DOH]
&ROOHHQ:LOOLDPV0HJDQ*RWWVFKDON.D\OD*DUUHWW&DVVDQGUD.RUWLFN$VKOH\
+HQQHTXLQ5DHVKHOOH6WUREHO(PPD3DZORZVNL'DQLHO+DQGOHU(OL]DEHWK-DUYLH
1LFROH+DVVWHGW6DPDQWKD*OD]HU7LIIDQ\'HODFUX]-HVVLFD.QLVOH\0RUJDQ6WD
F\0ROO\8UEDQDQG.DLWO\Q$PVOHU09%060DU\&RUHOOD6DYDQQDK(GZDUGV
&DOHE$VKOH\-XVWLQ7KRPDV$O\VVD8QJUXH6WHSKDQLH/HQR[DQG0DNHQ]LH
6DQGHUV9+6'RPHQLFD7UHQWDQG0DLND$WZHOO 
,PDJHWDNHQDW&$+$9FRQIHUHQFHKHOGLQDW/08-&90IHDWXULQJ=RRELT
XLW\DXWKRU'U%DUEDUD1DWWHUVRQ-+RURZLW] 3LFWXUHGOHIWWRULJKW.DUHQ*UXV]\Q
VNL$QGUHD5LRV*RQ]DOH](PPD3DZORZVNL.LPEHUO\.HUWLV$QGUHD5LRV*RQ
]DOH]DQG(PPD3DZORZVNLKDYHERWKZRUNHGZLWK'U*UXV]\QVNLRQPXOWLSOH
UHVHDUFKSURMHFWVLQFOXGLQJWKHDQLPDOZHOIDUHDQG&29,'-SURMHFWVLQFHWKHLU
ILUVW\HDURIYHWHULQDU\VFKRROGXHWRWKHLULQWHUHVWLQ2QH+HDOWK 
ϵ 
 
DIIHFWHGGRPHVWLFFDWVGRJVPLQNELJFDWVJRULOODVDQGRWKHUVSHFLHVVSXUULQJ
YDFFLQHGHYHORSPHQWIRUDQLPDOV6RPHVKHOWHUVZHUHH[SHULHQFLQJLQIOX[HVRIUH
OLQTXLVKHGSHWVZKLOHRWKHUVKHOWHUVKDGHPSWLHGWKHLUIDFLOLWLHV0DQ\YHWHULQDU\
ODERUDWRULHVZHUHVWHSSLQJXSDQGDVVLVWHGVWDWHSXEOLFKHDOWKODERUDWRULHVZLWKWKH
WHVWLQJRIKXPDQVSHFLPHQVIRU&29,'- 
7KHSURMHFWZLOOOLNHO\ZUDSXSDWWKHHQGRIWKH6SULQJVHPHVWHUEXWKDV
EHHQDJUHDWOHDUQLQJH[SHULHQFHRQPDQ\IURQWV0DQ\VWXGHQWVLQYROYHGLQWKH
SURMHFWKDGOLWWOHWRQRUHVHDUFKH[SHULHQFHZLWKGDWDSURMHFWVEHIRUHVWDUWLQJWKLV
HQGHDYRU0DQ\IHOWIUXVWUDWHGWKDWWKH\ZHUHQ¶WDFFRPSOLVKLQJHQRXJKZKLFKLV
TXLWHFRPPRQZKHQZRUNLQJRQGDWDSURMHFWVDVLWRIWHQWDNHVORQJHUWKDQH[SHFWHG
WRFDUU\RXWWDVNV$IHZRIWKHVWXGHQWVZHUHLQWHUYLHZHGRQ79YLUWXDOO\ZKLFK
ZDVDOVRDQHZH[SHULHQFHIRUWKHP,Q2FWREHUWKH2,(IHDWXUHGDVWRU\RQLWVVLWH
DERXWWKHSURMHFWDQG,GLGDYLUWXDOSRVWHUSUHVHQWDWLRQIRUWKHWK:RUOG2QH
+HDOWK&RQJUHVVRQXVLQJFORXG-EDVHGWHFKQRORJ\WRWDFNOHWKHXQLTXHFKDOOHQJHV
SUHVHQWHGE\WKHSURMHFW$W/08-&905HVHDUFK'D\LQ0DUFKVHYHQGLI
IHUHQWSRVWHUSUHVHQWDWLRQVIURPWKHYDULRXVVWXGHQWZRUNJURXSVKLJKOLJKWHGPDQ\
RIWKHLVVXHVFRQFHUQVLGHQWLILHGGXULQJWKHSURMHFW&XUUHQWO\ZHDUHILQLVKLQJ
FRQGXFWLQJDVXUYH\RIYHWHULQDU\ODEVWRDVNDERXWWHVWLQJIRU&29,'-DVRQHRI
WKHYHWHULQDU\VWXGHQWVZRUNLQJRQWKHSURMHFWRYHUWKHVXPPHUFDPHDFURVVVHYHUDO
VWRULHVKLJKOLJKWLQJKRZYHWHULQDU\GLDJQRVWLFODERUDWRULHVVWHSSHGXSWRSHUIRUP
KXPDQ&29,'-WHVWLQJ 
 
0RUHLQIRUPDWLRQDERXWSURMHFWIURP2,(FDQEHIRXQGDW2YHUFRPLQJWKHLPSDFW
RI&29,'-RQDQLPDOZHOIDUH&29,'-7KHPDWLF3ODWIRUPRQ$QLPDO:HO
IDUHKWWSVRLHEXOOHWLQFRP"S  
 
5HIHUHQFHV 
:RUOG+HDOWK2UJDQL]DWLRQ7LPHOLQH:+2
V&29,'-UHVSRQVH
>2QOLQH@:RUOG+HDOWK2UJDQL]DWLRQ$YDLODEOHDWKWWSVZZZZKRLQW
HPHUJHQFLHVGLVHDVHVQRYHO-FRURQDYLUXV-LQWHUDFWLYH-WLPHOLQH$FFHVVHG
$SULO 
 
$PHULFDQ-RXUQDORI0DQDJHG&DUH6WDII$7LPHOLQHRI&29,'-'HYHO
RSPHQWVLQ>2QOLQH@$-0&FRP$YDLODEOHDWKWWSVZZZDMPFFRP
YLHZD-WLPHOLQH-RI-FRYLG-GHYHORSPHQWV-LQ-$FFHVVHG$SULO 
 
Ϯ 
 
PDGHLQWKHWKFHQWXU\ZLWKWKHIRXQGLQJRIWKH&HQWHUVIRU'LVHDVH&RQWURO
DQG3UHYHQWLRQEXWLWUHDOO\GLGQ¶WJDLQWUDFWLRQDWWKHORFDOQDWLRQDODQGLQWHU
QDWLRQDOOHYHOVXQWLOWKHVWFHQWXU\7KH$PHULFDQ0HGLFDO$VVRFLDWLRQDQG
WKH$PHULFDQ9HWHULQDU\0HGLFDO$VVRFLDWLRQSDVVHGUHVROXWLRQVVXSSRUWLQJRQH
KHDOWKPDQ\QDWLRQDODQGLQWHUQDWLRQDOJRYHUQPHQWHQWLWLHVIRUPHG2QH+HDOWK
RIILFHVDQGPXOWLSOH2QH+HDOWKJURXSVZHUHIRUPHG6RPHRIWKHFXUUHQW2QH
+HDOWKFKDOOHQJHVLQFOXGHYHFWRU-ERUQHGLVHDVHVLQIOXHQ]DIRRGVDIHW\DQGVHFX
ULW\DQGDQWLPLFURELDOUHVLVWDQFH 
&29,'-UHDOO\KLJKOLJKWHGWKHGLVVHPLQDWLRQRILQIRUPDWLRQWKURXJKVR
FLDOPHGLDDQGRWKHUVRXUFHV7KH3URJUDPIRU0RQLWRULQJ(PHUJLQJ'LVHDVHV
3UR0('DSURJUDPRIWKH,QWHUQDWLRQDO6RFLHW\IRU,QIHFWLRXV'LVHDVHVILUVW
QRWLILHGLWVPHPEHUVWKURXJKLWVOLVWVHUYDERXWWKHXQNQRZQYLUDOSQHX
PRQLDFLUFXODWLQJLQ:XKDQ$IWHUZDUGVKDUGO\DGD\ZHQWE\ZKHQ&29,'-
ZDVQ¶WJUDEELQJWKHGDLO\QHZVKHDGOLQHVDFURVVPXOWLSOHSODWIRUPV,QDGGLWLRQ
PDQ\RUJDQL]DWLRQVVXFKDVWKH&'&DQGRWKHUSXEOLFKHDOWKDJHQFLHVKDYHOHY
HUDJHGWHFKQRORJ\VXFKDVGDVKERDUGVWRGLVSOD\PDSVZLWKXS-WR-GDWHQXPEHUV
RIKXPDQFDVHVDQGGHDWKVDQGWRUHJLVWHUSHRSOHIRU&29,'-YDFFLQHV7KH
LQIRUPDWLRQRYHUORDGGXHWR&29,'-ZDVSDUWRIWKHUHDVRQZK\/LQFROQ0H
PRULDO8QLYHUVLW\&ROOHJHRI9HWHULQDU\0HGLFLQH/08-&90SDUWQHUHGZLWK
WKH2,(&ROODERUDWLQJ&HQWUH1HWZRUNRQ9HWHULQDU\(PHUJHQFLHV(P9HW1HW
&29,'-7KHPDWLF3ODWIRUPRQ$QLPDO:HOIDUHWRVFDQVRFLDOPHGLDDQGSHHU
-UHYLHZHGOLWHUDWXUHDURXQGWKHZRUOGIRULWHPVUHODWHGWR&29,'-DQGDQLPDO
ZHOIDUH 
7KH:RUOG2UJDQL]DWLRQIRU$QLPDO+HDOWK2,(KHDGTXDUWHUHGLQ3DULV
)UDQFHZDVIRXQGHGLQZLWKDIRFXVRQDQLPDOKHDOWKDQLPDOZHOIDUHDQG
YHWHULQDU\SXEOLFKHDOWK&XUUHQWO\WKH2,(FRQVLVWVRIPHPEHUFRXQWULHV
IURPVL[FRQWLQHQWV7KH2,(LVWKHLQWHUQDWLRQDOERG\WKDWFRXQWULHVLQFOXGLQJ
WKH8QLWHG6WDWHVPXVWUHSRUWWRZKHQWKHUHLVDQDQLPDORXWEUHDNGLVHDVHFRQGL
WLRQWKDWFRXOGKDYHLQWHUQDWLRQDOFRQVHTXHQFHV(P9HW1HWZKLFKFRQVLVWVRI
WKUHHGLIIHUHQWFHQWHUVZLWKLQWKH2,(SURPRWHVWKHVKDULQJRINQRZOHGJHRI
EHVWSUDFWLFHVDQGSURYLGHVWUDLQLQJDQGRWKHUVXSSRUWLQHPHUJHQF\PDQDJHPHQW
DWWKHLQWHUQDWLRQDOOHYHO(P9HW1HWDOVRRIIHUVDGYLFHDQGWHFKQLFDODVVLVWDQFH
GXULQJHPHUJHQF\VLWXDWLRQVWKDWFRXOGKDYHFDWDVWURSKLFRUZLGHVSUHDGLPSDFW
RQDQLPDOKHDOWK,Q$SULOWKH(P9HW1HWODXQFKHGWKH&29,'-7KH
PDWLF3ODWIRUPRQ$QLPDO:HOIDUHZKLFKQRWRQO\LQFOXGHGWKHWKUHHFHQWHUVEXW 
ϯ 
 
DOVRLQWHUQDWLRQDOLQVWLWXWLRQVYHWHULQDU\DVVRFLDWLRQVDXWKRULWLHVDQGDQLPDOZHO
IDUHRUJDQL]DWLRQV'U*DU\9URHJLQGHZH\'LUHFWRUIRU2QH+HDOWKDW/08-
&90SXWIRUWKWKHLGHDWRWKHJURXSWRKDYHVWXGHQWVFROOHFWDQGVXPPDUL]HLQIRU
PDWLRQDERXW&29,'-DQGDQLPDOZHOIDUHIRUWKHJURXS 
,Q$SULO-0D\/08-&90VWXGHQWVDQGIDFXOW\ZHUHUHFUXLWHGWRZRUNRQ
WKHSURMHFW7ZRQRQ-&90VWXGHQWVDOVRYROXQWHHUHGWREHSDUWRIWKHSURMHFW
)LJXUH7KHVWXGHQWVZKLFKLQFOXGHGLQDOOZHUHSXWLQWRJURXSVEDVHGRQ
LQWHUHVWZLWK-IDFXOW\PHQWRUVDVVLJQHGWRHDFKJURXS7KHJURXSVLQFOXGHG
/HJLVODWLRQ3ROLF\$GPLQLVWUDWLRQ3URGXFWLRQ$QLPDOVDQG(TXLQH3XEOLF+HDOWK
DQG=RRQRVHV6KHOWHU&RPSDQLRQ$QLPDO:RUNLQJ'RJDQG=RR:LOGOLIH([RWLF
/DERUDWRU\$QLPDO+DYLQJVWXGHQWVZRUNRQWKHSURMHFWFRXSOHGZLWKPDQ\RI
WKHVWXGHQWVOLYLQJLQRWKHUVWDWHVFUHDWHGVRPHLVVXHVSHUWDLQLQJWRGDWDFROOHFWLRQ
DQGVWDQGDUGL]DWLRQDVZHOODVFRPPXQLFDWLRQDPRQJWKHJURXSV&ORXG-EDVHG
WRROVZHUHXVHGVRWKDWVWXGHQWVFRXOGZRUNRQWKHSURMHFWUHPRWHO\ZKLOHDOVRHQD
EOLQJGDWDVWDQGDUGL]DWLRQZKLFKZRXOGEHFKDOOHQJLQJHYHQZLWKRXW&29,'-
UHVWULFWLRQVLQSODFH 
7RKHOSWDFNOHWKLVLVVXHH[SHUWLVHZDVVRXJKWRXWIURPDURXQGFDPSXVWRLGHQ
WLI\VROXWLRQV2QHRIWKHEHQHILWVRIZRUNLQJXQGHUWKH2QH+HDOWKXPEUHOODLVWKH
DELOLW\WROHYHUDJHWKHNQRZOHGJHDQGVNLOOVRISHRSOHLQRWKHUGLVFLSOLQHV,QWKLV
FDVHWZRVWDIIPHPEHUVZRUNLQJLQWKHDUHDRIOLEUDU\VFLHQFHLQIRUPDWLFVDQG
UHVHDUFKZHUHQHHGHG)D\WKH7KXUPDQIRUPHU+HDGRI5HIHUHQFHDQG,QIRUPDWLRQ
/LWHUDF\LGHQWLILHGDFORXG-EDVHGUHIHUHQFHPDQDJHUVRIWZDUH0HQGHOH\(OVHYLHU
/RQGRQ8.WKDWZRXOGHQDEOHVWXGHQWVWRXSORDGLQIRUPDWLRQDERXWDQLWHPLQ
FOXGLQJDXWKRUWLWOHZHEVLWHHWFDQGDOORZRWKHUVWXGHQWVWRVHDUFKWKHOLEUDU\WR
FKHFNLIDQLWHPZDVDOUHDG\HQWHUHG7KLVZDVHVVHQWLDOWRGHFUHDVHWKHOLNHOLKRRG
WKDWVWXGHQWVZHUHGXSOLFDWLQJHIIRUWVDVWKH\FRXOGQ¶WUHDGLO\FKHFNZLWKHDFKUH
JDUGLQJHDFKLWHPIRXQGIRUWKHSURMHFW.LPEHUO\.HUWLV+HDOWK6FLHQFHV5H
VHDUFK6SHFLDOLVWKHOSHGEXLOGWKHGDWDEDVHWRFROOHFWDGGLWLRQDOLQIRUPDWLRQDERXW
WKHLWHPDQGZHOODVZKDWWKHLWHPFRQWDLQHGDVLWLVLPSRUWDQWWRQRWRQO\XQGHU
VWDQGZKDWLVEHLQJFRPPXQLFDWHGEXWKRZLWLVEHLQJFRPPXQLFDWHGZKLFKFRQVWL
WXWHVWKHILHOGRILQIRUPDWLFV,QIRUPDWLFVFRPELQHVFRPPXQLFDWLRQVRFLDOVFLHQF
HVDQGRWKHUILHOGVWRDFKLHYHEHWWHURXWFRPHV)RUWKLVSURMHFWWKHLQIRUPDWLFV
SLHFHFDSWXUHGW\SHVRIVRXUFHVZKHQLWZDVSXEOLVKHGKRZWKHVWXGHQWVEHFDPH
DZDUHRILWDQGLIVWXGHQWVFRXOGGHWHUPLQHVRXUFHRILQIRUPDWLRQ 
$ORQJZLWKLQIRUPDWLRQDERXWWKHLWHPLQIRUPDWLRQIURPWKHLWHPZDVHQWHUHG 
ϴ 
 
EHVWSUDFWLFHVGXULQJDQLPDOKHDOWKHPHUJHQFLHV2QO\VOLJKWO\PRUHWKDQ
RIWKHLWHPVKLJKOLJKWHGVROXWLRQVWRLVVXHVWKDWZHUHEHLQJHQFRXQWHUHG 
$VSDUWRIWKHUHSRUWLQJWRWKH(P9HW1HWJURXS/08-&90SURMHFWPHPEHUV
SXWWRJHWKHUPRQWKO\VXPPDULHVIHDWXULQJWKHQXPEHURIFRXQWULHVLQFOXGHGLQWKH
GDWDEDVHDVZHOODVEUHDNGRZQRILVVXHVDQGVSHFLHV6WXGHQWVDOVRKDGWRSUHSDUH
VXPPDULHVWKDWZHUHUHYLHZHGE\IDFXOW\PHQWRUVSULRUWREHLQJVHQWWR2,(7KHVH
VXPPDULHVUHSRUWHGSUREOHPVVHHQLQGLIIHUHQWFRXQWULHV6WXGHQWVZURWHDOPRVW
QDUUDWLYHVWKDWZHUHVXEPLWWHGVLQFHWKHVWDUWRIWKHSURMHFW7KH/HJLVODWLRQ3ROLF\
$GPLQLVWUDWLRQZURWHQDUUDWLYHVVLQFHWKHSURMHFWEHJDQ0DQ\RIWKHLUQDUUD
WLYHVUHDOO\HPERGLHG2QH+HDOWKE\LQFOXGLQJLVVXHVVXFKSHUVRQDOSURWHFWLRQ
33(OLWWHUZHWPDUNHWVDQGGHIRUHVWDWLRQ'HIRUHVWDWLRQDVZHOODVWKHLQFUHDVHLQ
SRDFKLQJZHUHRFFXUULQJIRUWKHVDPHUHDVRQHFRQRPLFKDUGVKLSGXHWRWKHSDQ
GHPLF7KHLQFUHDVHGLQWHUDFWLRQEHWZHHQKXPDQVDQGZLOGOLIHLQERWKRIWKHVHFDV
HVFDQSRWHQWLDOO\OHDGWRHPHUJHQFHRIHYHQPRUHGLVHDVHV6ODXJKWHUKRXVHSODQWV
LQWKH8QLWHG6WDWHVZHUHVHYHUHO\LPSDFWHGE\FORVXUHVZKLFKFDXVHGPDQ\IDUPV
WRILQGFUHDWLYHZD\VWRVHOODQLPDOVHJ&UDLJVOLVWRUWRGHSRSXODWHWKHLUKHUGV
/LYHVWRFNGHSRSXODWLRQFDQFDXVHHQYLURQPHQWDOLVVXHVGHSHQGLQJRQKRZWKHFDU
FDVVHVDUHGLVSRVHGRI7KLVLVVXHZDVIDLUO\VSHFLILFWRWKH8QLWHG6WDWHVDVIRRG
SURFHVVLQJLQIUDVWUXFWXUHGLIIHUVLQRWKHUFRXQWULHV6SRUDGLFFDVHVRI&29,'- 
)LJXUH6XPPDU\RI$UWLFOHV5HIHUHQFLQJERWK&29,'-LQ+XPDQVDQG+X
PDQ5HODWLRQVKLSVZLWK$QLPDOV 
ϳ 
 
:KHQFUHDWLQJWKHVXUYH\WRFDSWXUHLQIRUPDWLRQLQ4XDOWULFVLVVXHVWKDWPDGH
KHDGOLQHVGXULQJWKHSDQGHPLFZHUHJURXSXQGHUTXHVWLRQDVNLQJDERXWWKHIRFXVRI
WKHPDWHULDO7ZHQW\-QLQHGLIIHUHQWFDWHJRULHVLQFOXGLQJ³RWKHU´ZHUHLGHQWLILHG
6WXGHQWVZHUHDVNHGWRSXWDGGLWLRQDOLQIRUPDWLRQLQDFRPPHQWER[6WXGHQWV
ZHUHDEOHWRDVVLJQPXOWLSOHFDWHJRULHVWRWKHLULWHPVUHVXOWLQJLQDWRWDORI
FDWHJRULHVEHLQJDVVLJQHGWRWKHLWHPVHQWHUHGLQWRWKHGDWDEDVHPHDQLQJPDQ\
RIWKHLWHPVZRXOGUHIHUHQFHPXOWLSOHLVVXHVFRQFHUQ$QLPDOZHOIDUHZDVLGHQWL
ILHGDVWKHWRSFDWHJRU\IROORZHGE\ODEDQLPDOXVHDQGSROLF\HFRQRPLFVVHH)LJ
XUH 
&RPSDQLRQDQLPDOVZKLFKSULPDULO\LQFOXGHGGRJVDQGFDWVZHUHUHIHUHQFHG
PRVWIUHTXHQWO\LQWKHGDWDEDVHIROORZHGE\ZLOGOLIHDQGDTXDWLFDQLPDOVDQGODERU
DWRU\DQLPDOVVHH)LJXUH6WXGHQWVZHUHDVNHGWRVSHFLI\ZLOGOLIHODERUDWRU\
DQLPDOV]RRDQLPDOVDQGRWKHUDQLPDOVDVQRWHYHU\VSHFLHVFRXOGEHLQFOXGHGDV
DQRSWLRQ1XPHURXVGLIIHUHQWDQLPDOVLQFOXGLQJLQVHFWVILVKELUGVDPSKLELDQV
UHSWLOHVDQGHYHQDTXDWLFPDPPDOVLQGLFDWLQJWKHLPSDFWVRI&29,'-ZHUHIDU-
UHDFKLQJZLWKLQWKHDQLPDOFRPPXQLW\2QHRIWKHGDWDEDVHTXHVWLRQVFDSWXUHGLI
WKHLWHPUHIHUHQFHGKXPDQVRUWKHGLVHDVHLQKXPDQVDQGVXUSULVLQJO\RYHU
LQGLFDWHGWKH\GLGHPSKDVL]LQJKRZLQWHUFRQQHFWHGLVVXHVZHUH7KH
(P9HW1HW&29,'-7KHPDWLF3ODWIRUPRQ$QLPDO:HOIDUHJURXSZDVDOVRLQWHU
HVWHGLQDQ\VROXWLRQVFRQWDLQHGLQWKHPDWHULDOVDVSDUWRILWVPLVVLRQLVWRVKDUH 
)LJXUH6XPPDU\RI,VVXHV0DNLQJ+HDGOLQHV'XULQJWKH3DQGHPLF 
ϰ 
 
LQWRDVWDQGDUGL]HGIRUP³WKHGDWDEDVH´
XVLQJWKHVRIWZDUH4XDOWULFV6$38QLWHG
6WDWHVZKLFKLVQRUPDOO\XVHGWRFUHDWH
VXUYH\V,WHPSKDVL]HGWKHQHHGWRWKLQN
QHHGWRWKLQNRXWVLGHWKHER[DQGDGDSWLQJ
WRROVIRURWKHUSXUSRVHV4XDOWULFVHQDEOHG
DYDULHW\RITXHVWLRQDQGDQVZHURSWLRQV
ZLWKLQWKHSURJUDPGLVSOD\DQGVNLSORJLF
GHSHQGLQJRQVWXGHQWDQVZHUVDQGWKH
EDFNHQGDOORZHGIRUOLPLWHGGDWDDQDO\VLV
ZLWKLQWKHSURJUDPRUWREHH[SRUWHGDVDQ
([FHOILOHIRUDGGLWLRQDODQDO\VLV$QRWKHU
EHQHILWRIXVLQJ4XDOWULFVZDVWKDWFKDQJHV
WRWKHTXHVWLRQVFRXOGEHPDGHEDVHGXSRQ
IHHGEDFNIURPVWXGHQWVDQGRUQHZLQIRU
PDWLRQUHJDUGLQJ&29,'-ZDVPDNLQJ
KHDGOLQHV)RULQVWDQFHRQHRIWKHTXHV
WLRQVDVNHGDERXWVSHFLILFDQLPDOVPHQWLRQHGLQWKHLWHP6WXGHQWVUHTXHVWHGWKDW
VZLQHDQGEDWVEHDGGHGDVFDWHJRULHVDVWKH\ZHUHPHQWLRQHGIUHTXHQWO\LQGLIIHU
HQWLWHPVRYHUWKHVXPPHU:KHQPLQNWHVWHGSRVLWLYHRYHUWKHVXPPHUWKHFDWH
JRU\³IXUILEHU³ZDVDGGHGWRKHOSGLIIHUHQWLDWHIDUPHGPLQNIURPZLOGPLQN$
WRWDORITXHVWLRQVZHUHLQFOXGHGLQWKHPDLQEORFNRITXHVWLRQVWKDWVWXGHQWV
ZHUHUHTXLUHGWRILOOLQZKLFKZDVDEOHWRSURYLGHHQRXJKLQIRUPDWLRQDERXWDQLPDO
ZHOIDUHLVVXHVDQG&29,'-ZKLOHQRWEHLQJWRREXUGHQVRPHIRUWKHVWXGHQWV
$QGZKLOHWKHPDLQWKUXVWRIWKHSURMHFWZDVWRLGHQWLI\DQLPDOZHOIDUHLVVXHV
FRQFHUQVUHODWHGWR&29,'-IURPWKH2,(PHPEHUFRXQWULHVDGGLWLRQDOUH
VHDUFKTXHVWLRQVIRFXVLQJRQDFFHVVWRFDUHFRPSDQLRQDQLPDOIOXFWXDWLRQVDWVKHO
WHUVDQGDQLPDOVWHVWLQJSRVLWLYHZHUHDOVRLQFOXGHGE\/08IDFXOW\7KHVHTXHV
WLRQVRQO\VKRZHGXSLQWKHVXUYH\LIVWXGHQWVVHOHFWHGFHUWDLQDQVZHUV 
9LUWXDOWUDLQLQJZDVKHOGLQWKHPLGGOHRI0D\IRUVWXGHQWVDQGIDFXOW\LQ
YROYHGLQWKHSURMHFW)D\WKH7KXUPDQWDONHGDERXWXVLQJ0HQGHOH\WRFDSWXUHWKH
VRXUFHRIWKHLWHPDQGSURYLGHGWLSVDERXWVHDUFKLQJIRULWHPVUHODWHGWR&29,'-
DQGDQLPDOZHOIDUH2QHRIWKHUHTXLUHPHQWVRIWKHSURMHFWZDVWKDWVWXGHQWVSUR
YLGHDQLQWHUQDWLRQDOSHUVSHFWLYHDQGQRWMXVWLGHQWLI\LVVXHVLQWKH8QLWHG6WDWHV
6WXGHQWVWULHGDYDULHW\RIPHWKRGVLQFOXGLQJFKDQJLQJORFDWLRQRUODQJXDJHLQ 
)LJXUH1RQ-&90VWXGHQWVZRUN
LQJRQRWKHU2QH+HDOWKUHODWHGSUR
MHFWV 
ϱ 
 
LQWHUQHWVHDUFKHQJLQHV6WXGHQWVDOVRUHFHLYHGWUDLQLQJSHUWDLQLQJWR4XDOWULFV
ZKLFKDOORZHGWKHPWRVHHZKLFKTXHVWLRQVUHTXLUHGDUHVSRQVHDQGZKLFKTXHV
WLRQVZRXOGRQO\EHVHHQGHSHQGLQJRQUHVSRQVHV$0LFURVRIW7HDPVVLWHZLWK
GLIIHUHQWFKDQQHOVIRUHDFKJURXSZDVFUHDWHGWRIDFLOLWDWHFRPPXQLFDWLRQEHWZHHQ
VWXGHQWVDQGWRVWRUHVKDUHILOHVIRUWKHSURMHFW6WXGHQWVFRXOGXVHWKHVLWHWRKRVW
FRQIHUHQFHFDOOVRUWRSRVWPDWHULDOVWKDWZHUHUHOHYDQWWRRWKHUJURXSV 
9HWHULQDU\VWXGHQWVZRUNHGRQWKHSURMHFWSULPDULO\WKURXJKHQGRI-XO\HDUO\
$XJXVW6RPHVWXGHQWVHOHFWHGWRFRQWLQXHZRUNLQJRQWKHSURMHFWWKURXJKIDOOVH
PHVWHU,Q-DQXDU\VHYHQPDVWHU¶VVWXGHQWVLQWKH9HWHULQDU\%LRPHGLFDO6FL
HQFHSURJUDPEHJDQZRUNLQJRQWKHSURMHFWDVSDUWRIWKHUHVHDUFKUHTXLUHPHQWIRU
WKHLUGHJUHH7KHVWXGHQWVZHUHDEOHWRKLWWKHJURXQGUXQQLQJEHFDXVHRIWKHDYDLO
DELOLW\RIWUDLQLQJYLGHRVWHPSODWHVDQGRWKHUPDWHULDOVFUHDWHGGXULQJWKHVXPPHU
IRUWKHYHWHULQDU\VWXGHQWV'DQLHO+DQGOHUDVHFRQG-\HDUYHWHULQDU\VWXGHQWSUR
YLGHGDQRYHUYLHZRIKLVSHUVRQDOH[SHULHQFHDVDVWXGHQWZRUNLQJRQWKHSURMHFW 
'DWDZDVSXOOHGRQ0DUFKWRLQFOXGHLQWKLVVWRU\7KHDPRXQWRIGDWDJHQ
HUDWHGIURPWKLVSURMHFWKDVEHHQRYHUZKHOPLQJWRVD\WKHOHDVW7KHUHZHUH
LWHPVLPSRUWHGLQWRWKH0HQGHOH\OLEUDU\ZKLOHLWHPVZHUHHQWHUHGLQWR 
)LJXUH$QLPDO:HOIDUH7UDLQLQJ'U*DU\9URHJLQGHZH\DQG'U*DLO*RODE
'LUHFWRURIWKH$90$$QLPDO:HOIDUH'LYLVLRQSURYLGHGDQRYHUYLHZRIDQLPDO
ZHOIDUHWRVWXGHQWVDQGIDFXOW\ 
ϲ 
 
4XDOWULFVZKLFKLVDGLVFUHSDQF\RIRYHULWHPVQRWPDNLQJLWLQWRWKHGDWDEDVH
7KHPDVWHUFKHDWVKHHWRXWOLQHGWKHSURFHVVRIHQWHULQJLWHPVLQWRERWK3DUWRIWKH
LVVXHZLWK0HQGHOH\LVVWXGHQWVFRXOGVHDUFKIRUPDWHULDOWKDWZDVLPSRUWHGLQWRWKH
VRIWZDUHEXWWKHVHDUFKWRROZDVYHU\VHQVLWLYHWRSXQFWXDWLRQPDUNVODFNRIDX
WKRUHWF'XSOLFDWHUHFRUGVKDGWREHUHPRYHGPDQXDOO\6RPHVWXGHQWVRQO\
ZRUNHGRQWKHSURMHFWVSRUDGLFDOO\ZKLFKDOVRKLQGHUHGZRUNIORZDQGFRQVLVWHQF\
LQGDWDHQWU\ 
6WXGHQWVFROOHFWHGLWHPVWKDWUHIHUHQFHGDOPRVWRIWKH2,(
PHPEHUFRXQWULHV7KH*,6PDS)LJXUHVKRZVWKHGLVWULEXWLRQRI2,(FRXQWULHV
UHIHUHQFHGDQGKRZPDQ\WLPHVHDFKZDVPHQWLRQHGLQWKHLWHPVHQWHUHGLQWR4XDO
WULFVE\VWXGHQWV7KH8QLWHG6WDWHVZDVPHQWLRQHGLQDOPRVWKDOIRIWKHLWHPVHQ
WHUHGLQWRWKHGDWDEDVHIROORZHGE\WKH3HRSOH¶V5HSXEOLFRI&KLQDDQG8QLWHG
.LQJGRP6WXGHQWVZHUHDOORZHGWRVHOHFWDOOWKHFRXQWULHVPHQWLRQHGLQWKHLUPDWH
ULDOVRIUHTXHQWO\WKH8QLWHG6WDWHVDQG3HRSOH¶V5HSXEOLFRI&KLQDRUPXOWLSOH
FRXQWULHVZLWKLQWKH(XURSHDQ8QLRQZRXOGEHUHIHUHQFHGWRJHWKHUZLWKLQWKHVDPH
LWHP2,(PHPEHUFRXQWULHVZHUHUHIHUHQFHGWLPHVZKLOHQRQ-2,(FRXQWULHV
ZHUHRQO\UHIHUHQFHGWLPHVLQWKHGDWDEDVH 
)LJXUH)UHTXHQF\RI,WHPV(QWHUHGLQ'DWDEDVHE\&RXQWU\ 
